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Introduction 

 
 
The purpose of this study is to measure the economic impacts of the Motiva Enterprises 

LLC Delaware City Refinery on the State of Delaware.  The study was commissioned by 

Motiva Enterprises LLC.  The study is not intended to be an audit of Motiva’s operations, 

its management, or an assessment of the desirability of the refinery. 

 

In the context of business, economic impact is defined as the net economic change in a 

local economy that results from the economic activity attributed to a firm.  The purpose 

of an economic impact analysis is to measure the economic benefits that a community 

accrues.  Benefits can be measured in terms of expenditures, output, or employment.  For 

the purposes of this study, the economic impact of Motiva’s operations will be measured 

by the increase in total employment, total gross state product, fiscal revenue, and personal 

income.  No attempt is made to balance these benefits against any costs generated by the 

firm. 

 

The report is organized in the following manner:  first, an executive summary outlines the 

key findings.  Second, a brief background of the Delaware City Refinery is presented.  

Third, the methodology is discussed, which includes an overview of multiplier analysis.  

The results of the study follow, then additional impacts.  The report concludes with 

observations and an appendix. 
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Executive Summary 

 

• The operation of Motiva Enterprises LLC’s Delaware City Refinery (DCR 

hereafter) has an estimated total economic impact of $379 million per year to 

Delaware.  The DCR has a total employment impact of 3,227 within the state, and 

a wage and salary impact of $186 million per year. 

• Direct employment at the DCR includes 675 workers, plus an additional 155 

Conectiv workers at the facility’s power plant and a further 32 at the distribution 

center.  A varying number of contractors are also employed at the refinery.  The 

primary maintenance contractor, Washington Group, International, has a core of 

250 building trades union contractors at the facility. 

• The refinery’s intermediate purchases, and the expenditures from the direct, 

indirect, and induced employment and income, generate additional employment 

for the state. 

• Petroleum refining is a high productivity industry.  Output per employee is over 

$2 million.1 

• The refinery generates direct, indirect and induced state and local government 

fiscal revenues of $50 million per year. 

• The average salary at the refinery is $65,813, which is 31% higher than the 

Delaware median income of $50,359 (Census 1999 in 2002 dollars). 

• The refinery supplies products to several manufacturers in the state, and supplies 

gasoline to 90% of the state’s gas stations through exchange agreements with 

other petroleum companies. 

• Retirees of the DCR received pensions from Motiva Enterprises LLC.  Over 200 

DCR retirees reside in the state.   

• The DCR is a secure source of heating oil and propane for the agricultural 

industry in the state.  In winter conditions, the DCR is a supplier of propane for 

the state’s poultry farming (chicken coop heating) and grain farming (drying 

operations). 

                                                           
1 Source:  REMI, Inc derived from the Bureau of Economic Analysis. 
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Background 

 
The Delaware City Refinery was established in 1956.  Ownership has passed between a 

number of corporations since its creation.  Presently Motiva Enterprises LLC, a joint 

venture of Shell Oil Company, and Saudi Refining, Inc., operates the DCR.  The 

ownership is divided equally between Shell Oil Company and Saudi Refining, Inc. 

 

The refinery’s major products include: gasoline, heating oil, diesel, and propane.  The 

refinery has the capacity to process an average of 175,000 barrels2 of crude oil per 

calendar day.  DCR gasoline accounts for approximately one-eighth of the East Coast 

supply. 

 

All crude oil, the primary raw material, arrives at the refinery via ship.  The refinery 

serves the Mid-Atlantic and North East markets.  Final products are sent from the 

distribution center, either via pipeline, truck or barge to their destination.  Finished 

products are shipped by barge to New York Harbor to be distributed along the East Coast.  

Pipeline shipments are bound for Western Pennsylvania, and trucked shipments are sent 

mainly to regional locations. 

 

The DCR employs 675 workers directly, of whom 521 are Delaware residents.  The total 

wage bill of refinery employees is $48.5 million (including employment taxes).  Adding 

the associated employment benefits (medical, pension, etc) brings the total wage bill to 

$69 million.  The average salary is $65,813, which is above the median household 

income for the state.3 

 

Additionally, there are 155 Conectiv workers employed at the DCR power plant, 32 

workers at the distribution site, plus a varying number of contractors who perform a 

                                                           
2 A barrel equates to 42 gallons. 
3 Median household income from Census 1999 is $50,359 (2002 dollars). 
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variety of services.  Washington Group, International is the primary maintenance 

contractor for the DCR and has a core 250 building trades union contractors at the plant. 

 

The refinery is investing in its Delaware City facility.  A $360 million cogeneration 

power plant is now operational.  This 150 megawatt power plant supplies the refinery.   

 

The presence of the refinery also supports other manufacturers in the state.  For example, 

the refinery is a source of CO2 feedstock for an in-state manufacturer, which is refined 

and sold as food grade carbonation for soft drinks.   

 

Additionally, the DCR supplies petroleum to 90% of the state’s gas stations through 

exchange agreements with other energy companies.  Under these agreements, the DCR 

provides petroleum to gas stations owned/operated by non-Motiva Enterprises LLC 

companies in exchange for reciprocal supply in areas where Motiva Enterprises LLC 

does not have a refining presence. 

 

Since 1992, the DCR has spent over $500 million in capital expenditures (excluding the 

construction of the new power plant).  These capital expenditures upgrade the refinery.  

Approximately 70% of the refinery’s capital expenditures are made with in-state 

suppliers. 
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Methodology 
 

Motiva Enterprises LLC provided data covering employment, salaries, expenditures and 

revenues.  These data serve as inputs into an econometric model of the Delaware 

economy, which is used to trace the impact of the DCR and all of its consequent effects.  

The econometric model is employed in the research is developed by Regional Economic 

Models, Inc. (REMI).  REMI is the leading software for modeling regional economies.  

The software may be applied to a wide variety of economic issues including economic 

impact studies, economic development, transportation, the environment, and tourism.  An 

overview of the model is provided in the appendix of the report.  A list of studies that 

have employed REMI is also contained in the appendix as a guide to the breadth of 

applications for the software. 

 

The relationship between the total impact of the DCR and its actual activity is termed 

“multiplier effects.”  This section will discuss the choice and use of economic multipliers.   

 

A multiplier is the numerical relationship between an original change in economic 

activity and the ultimate change in activity that results as the money is spent and re-spent 

through various sectors of the economy.  There are several kinds of multipliers used to 

assess private sector economic impacts of new activity, including employment 

multipliers, income multipliers and output multipliers.   

 

Figure 1 below illustrates the multiplier process.  Motiva’s DCR operation equates with a 

certain level of economic activity.  These expenditures are disbursed in five different 

ways.  The three local recipients of the disbursement will continue to spend this money in 

the same five ways over successful rounds of spending.  Money that flows to non-local 

government and non-local leakages (intermediate purchases from non-Delaware 

suppliers, and non-Delaware employees) is lost.  The initial expenditure has a ripple 

effect through the economy as successive rounds of spending magnify its impact.  This is 

the principle of the multiplier. 
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Figure 1 

The Concept of the Multiplier. 

 
Adapted from Crompton (1995). 
Center for Applied Demography and Survey Research, University of Delaware. 

 

The multiplier analysis used in this study captures the full effects (direct, indirect and 

induced) of the DCR on the economy.  These effects are described below. 

 

Direct Effects. 

Direct economic impacts consist of the jobs and payroll created by the primary producers.   

 

Indirect Effects. 

Indirect impacts consist of the additional jobs and payroll created when the primary 

producing company purchases goods and services from the many diverse businesses that 

support it.  These businesses include equipment suppliers, construction services, 

transportation services, management services, food services, and many other types of 

support businesses.  The indirect impacts include both the payroll of the support 
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businesses themselves, and the additional payroll created when employees of the support 

businesses spend their wages throughout the local economy.  

 

Induced Effects. 

Induced effects consist of the additional payroll created throughout the economy when 

the employees of the primary producers spend their personal incomes on consumer 

goods, other property, services and taxes. 

 

Economic impact may be measured in a number of ways: employment, income or output.  

This study will report the DCR’s impact in terms of each of these measures.   

 

An employment multiplier is the total change in full-time equivalent employment 

(F.T.E.) generated in the local economy for each change of one F.T.E. in an export 

sector4 of that economy.  (Note that one F.T.E. can be a full-time job, or it can be two or 

three part-time positions with total hours worked equaling one full-time job.) 

 

A household income (or earnings) multiplier is the total change in household income 

throughout the local economy from a $1.00 change in household income payment by an 

export sector.  An output (or business) multiplier is the total change in sales generated 

throughout the local economy by a $1.00 change in export sales of a particular sector.   

 

Multipliers are available for every industry classified by federal statistical agencies.  Each 

industry is assigned a different multiplier based on several factors, including the 

residency of workforce, the average wages paid, and the degree of regional purchasing—

the proportion of intermediate purchases that is satisfied locally. 

 

 

 

 

                                                           
4 In the context of economic impact studies, an export sector is defined as one whose product or service is 
sold to a non-local person. 
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Multipliers are also available by areas (county, state, region).  Because the composition 

of each area’s economy is different, there can be wide variation in multipliers across 

economies.  Figure 2 presents a table of petroleum refining multipliers for different states 

to illustrate the variation that exists.  There is a correlation between the size of state and 

its regional purchasing coefficient and the resultant multiplier.  Typically, the larger the 

state, the more expenditures will fall within that state, which increases its impact.   

 

Figure 2 

Comparison of Final Demand Multipliers 

PETROLEUM PRODUCTS EMPLOYMENT 

Delaware 2.9 

Kansas 6.5 

California 9.0 

Michigan 13.5 

Mississippi 6.3 

Houston, Texas 11.3 

Utah 8.0 
Source:  Minnesota IMPLAN Group, Inc.  RIMS II Multipliers (BEA).  REMI, Inc. 
Center for Applied Demography and Survey Research, University of Delaware. 
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Delaware has a low employment multiplier for petroleum producers relative to other 

states.  This is in part reflective of Delaware’s size, geography and economy; these 

factors lend themselves to leakages from the state economy.  Nevertheless, the 

employment multiplier is large relative to other industries in the state.  This reflects the 

high labor productivity of the industry.  A sample of comparison multipliers for Delaware 

is shown below.  While petroleum products and refining are not the largest industry in the 

state, their associated multiplier is larger than many other industries.  Therefore, their 

impact per worker is relatively large. 

 

Figure 3 

Comparison Multipliers for Delaware 

INDUSTRY EMPLOYMENT WAGES 

Banking 2.2 1.7 

Computer and data processing services 1.8 1.3 

Credit agencies 1.2 1.7 

Drugs 2.7 1.7 

Eating & drinking establishments 1.2 1.5 

Inorganic chemicals 3.4 2.1 

Motor vehicles 3.2 1.8 

Motor vehicle parts and accessories 1.9 2.5 

Organic fibers 3.1 1.7 

Petroleum products 2.9 2.6 

Poultry and eggs 2.4 2.1 

Wholesale trade 1.7 1.6 
Source:  Minnesota IMPLAN Group, Inc.  REMI, Inc. 
Center for Applied Demography and Survey Research, University of Delaware. 
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Results 
 

The total impacts of Motiva Enterprises’ Delaware City Refinery are significant.  In total, 

the DCR generates 3,227 jobs in the state.  This equates to a multiplier of 2.9.5  In terms 

of the total employment in Delaware, the DCR and its associated impact account for 

0.8%.6 

 

Motiva Enterprises activities generated a total of $379 million (in 2002 dollars) in the 

State.  This is approximately 1% of the state economy.7 

 

During 2001, Motiva paid an estimated $56.3 million in wages to state residents.  The 

multiplier effect of the spending on these wages generated a total of $186 million in 

wages and salaries for the state. 

 

Figure 4 

Economic Impact of Motiva Enterprises LLC Delaware City Refinery 

  Direct Total Implied Multiplier Total as % of State
Employment (#) 1,112 3,227 2.9 0.8%
Wages and Salaries (Nominal $000) $72,204 $185,850 2.6 1%
Note:  Direct employment and wages and salaries include the Distribution Center, Power Plant, and core 
Washington Group, International building trades union contractors.  Wages and salaries are gross numbers 
(pre-tax).  Center for Applied Demography and Survey Research, University of Delaware. 
 

 

Figure 5 disaggregates the employment and personal income effects.  The DCR refinery 

makes the largest contribution to manufacturing employment.  Among the largest 

beneficiaries is construction, with the DCR creating 643 jobs in the state.  Services, 

which includes both business and personal services, gains over 690 jobs and retail trade 

                                                           
5 Total employment impact 3,227 / (DCR employment, Power Plant, Distribution Center, and core 
Washington Group, International building trades union contractors= 1,112). 
6 Based on Bureau of Labor Statistics total establishment employment for Delaware in July 2002 of 
417,000. 
7 Based on estimated Bureau of Economic Analysis gross state product 2002:  $38.5 billion. 
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benefits with over 350 jobs.  These industries gain from both direct expenditures of the 

DCR and also from the indirect and induced worker expenditures. 

 

The transportation and utilities sectors are beneficiaries of the DCR for two primary 

reasons.  First, the transportation sector is the next step downstream in moving the refined 

product to market.  Second, refineries are prodigious users of electricity, which boosts the 

sales of utility corporations.   

 

Figure 5 

Disaggregated Impact of Motiva Enterprises LLC Delaware City Refinery  

 Employment 
Output  
(2002$b) 

Wages 
(2002$b) 

Value Added  
(2002$b) 

Manufacturing 664 1.511 0.057 0.252
Mining 24 0.003 0.000 0.001
Construction 643 0.059 0.033 0.026
Transportation and Public 
Utilities 337 0.112 0.024 0.063
Finance, Insurance, & Real 
Estate 119 0.041 0.007 0.030
Retail Trade 355 0.023 0.009 0.015
Wholesale Trade 121 0.025 0.007 0.018
Services .692 0.053 0.036 0.033
Agriculture 15 0.000 0.000 0.000
Total 2,970 1.827 0.173 0.438
Center for Applied Demography and Survey Research, University of Delaware. 
Note:  Columns may not sum to totals due to rounding.  Private industry reported only. 
 

Motiva is liable for property (ad valorem) taxes and Delaware Gross Receipts taxes.  

New Castle County receives approximately $900,000 in school/property taxes annually 

from Motiva, and the Town of Delaware City receives $150,000 in annual property taxes. 

 

Motiva is subject to five of the State’s seventeen types of Gross Receipts taxes.  The two 

largest are the Manufacturer’s License tax and the Wholesaler of Petroleum Products tax.   

 

The Manufacturer’s License tax is based on the value of receipts received for goods 

manufactured in the state, irrespective of whether they are sold within the state.  Motiva’s 
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annual liability for this tax fluctuates with volume and prices to incur between 

$2,500,000 and $4,500,000 over the last seven years. 

 

The Wholesaler of Petroleum Products Gross Receipts tax is based on total gross receipts 

received on products that are sold for resale in the state.  The average annual liability for 

this tax has been between $300,000 and $600,000 over the last seven years.  The other 

gross receipts taxes incurred are fairly small, and are not discussed here.  For the 

purposes of the economic impact research, the mid-point tax amounts are utilized as 

being representative of a typical operating year.   

 

Figure 6 

Tax Liability of Motiva Enterprises LLC Delaware City Refinery 

Direct state and local revenues: Amount 
School taxes to NCCo $593,471 
Property taxes to NCCo $267,561 
Propery taxes to Delaware City $150,000 
Manufacturers License Tax (average) $3,500,000 
Wholesaler of Petroleum Products Gross Receipts tax (average) $450,000 
Total excluding payroll taxes $4,961,032 
Payroll taxes ($000) $3,440,686 
Total   $8,410,718 

    Center for Applied Demography and Survey Research, University of Delaware. 
 

State and local government fiscal revenue arising directly and indirectly from the DCR is 

estimated at $50 million based on average taxation rates.  The model estimates the 

average tax incidence stemming from the refinery’s operation including the tax on direct, 

indirect, and induced income. 
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Additional Impacts 
 

As stated earlier, there are additional economic impacts associated with the DCR.  These 

additional factors, which lie beyond the scope of the econometric model, are detailed 

below. 

 

Retirees 

 

Motiva Enterprises LLC pays pensions of Delaware City Refinery retirees.  Two hundred 

and thirty five DCR retirees residing in Delaware receive income from Motiva. 

 

 

Figure 7 

Delaware City Refinery Retirees 

  DE NJ MD PA Other
Retirees - Delaware City Refinery 235 55 52

        Center for Applied Demography and Survey Research, University of Delaware. 
 

 

Secure energy supply 

 

The DCR is a source of secure heating fuel and propane for the downstate markets.  For 

example, in winter, DCR will provide heating fuel for the poultry industry.  
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Observations 
 

The purpose of this report is to measure the economic impact of Motiva Enterprises LLC 

Delaware City Refinery to the State of Delaware.  The study is not intended to be an audit 

of Motiva’s operations, its management, or an assessment of the desirability of the 

refinery.   

 

Economic impact studies are used across the nation to measure the impact of various 

projects, events and industries.  Such studies are used to understand the benefits that flow 

from a particular project, event or industry.   

There are a number of findings that are worth reiterating. 

• The DCR supports 3,227 jobs in the state through direct, indirect, and induced 
employment effects.  This equates with 0.8% of total employment in the state. 

• The DCR generates $186 million in wages and salaries for the state in total 
economic impact, or 1% of total wages and salaries. 

• Total state output resulting from the DCR and its indirect and induced effects 
is $379 million.  This equates to 1% of the state economy.   

• State and local revenues are increased $50 million by the operation of the 
refinery.  

• Petroleum refining is a high multiplier industry.  Therefore, the economic 
impact flowing from the industry is large relative to its size. 

• The DCR is a supplier to several manufacturers in the state. 

•  The average salary of the DCR is 31% higher than the median household 
income for Delaware. 
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Economic Impact of Motiva Enterprises LLC Delaware City Refinery:   

168 Industry Detail 

 
Employment (Private 
Nonfarm, thous) Output (2002$b) 

Logging 0.000 0.000008
Sawmills and planing mills 0.000 0.000015
Millwork, plywood, and structural 
members 0.000 0.000023
Wood containers and misc. wood 
products 0.000 -0.000016
Wood buildings and mobile homes 0.000 0.000000
Household furniture -0.002 -0.000228
Partitions and fixtures 0.000 -0.000015
Office and misc. furniture and fixtures 0.000 0.000004
Glass and glass products 0.001 0.000118
Hydraulic cement 0.000 0.000000
Stone, clay, and misc. mineral products 0.002 0.000390
Concrete, gypsum, & plaster products 0.008 0.001402
Blast furnaces and basic steel products -0.001 -0.000422
Iron and steel foundries 0.000 -0.000021
Primary nonferrous smelting & refining 0.000 -0.000001
All other primary metals 0.000 -0.000007
Nonferrous rolling and drawing -0.001 -0.000226
Nonferrous foundries 0.000 0.000000
Metal cans and shipping containers 0.000 0.000000
Cutlery, hand tools, and hardware 0.000 -0.000037
Plumbing and nonelectric heating 
equipment -0.001 -0.000067
Fabricated structural metal products -0.003 -0.000310
Screw machine products, bolts, rivets, 
etc. 0.000 -0.000027
Metal forgings and stampings 0.000 0.000001
Metal coating, engraving, and allied 
services 0.000 -0.000052
Ordnance and ammunition 0.000 0.000000
Miscellaneous fabricated metal products -0.001 -0.000141
Engines and turbines 0.000 0.000000
Farm and garden machinery and 
equipment 0.000 0.000000
Construction and related machinery 0.000 0.000019
Metalworking machinery and equipment 0.000 -0.000001
Special industry machinery 0.000 -0.000002
General industrial machinery and 
equipment 0.000 0.000008
Computer and office equipment -0.001 -0.000965
Refrigeration and service industry 
machinery 0.001 0.000582
Industrial machinery, nec 0.000 0.000093
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Employment (Private 
Nonfarm, thous) Output (2002$b) 

Electric distribution equipment 0.000 0.000000
Electrical industrial apparatus 0.000 0.000000
Household appliances 0.000 0.000000
Electric lighting and wiring equipment 0.000 0.000000
Household audio and video equipment 0.000 0.000000
Communications equipment 0.000 0.000000
Electronic components and accessories 0.000 0.000005
Miscellaneous electrical equipment 0.000 0.000002
Motor vehicles and equipment 0.004 0.004298
Aerospace -0.001 -0.000118
Ship and boat building and repairing 0.000 -0.000023
Railroad equipment 0.000 0.000000
Miscellaneous transportation equipment 0.000 0.000000
Search and navigation equipment 0.000 -0.000087
Measuring and controlling devices -0.005 -0.004246
Medical equipment, instruments and 
supplies -0.001 -0.000627
Ophthalmic goods 0.000 -0.000008
Photographic equipment and supplies 0.000 0.000004
Watches, clocks, and parts 0.000 0.000000
Jewelry, silverware, and plated ware 0.000 0.000003
Toys and sporting goods 0.000 0.000013
Manufactured products, nec 0.000 0.000046
Meat products 0.000 -0.000077
Dairy products 0.000 -0.000051
Preserved fruits and vegetables 0.000 -0.000013
Grain mill products and fats and oils 0.000 -0.000046
Bakery products 0.000 -0.000017
Sugar and confectionery products 0.000 -0.000003
Beverages 0.000 -0.000122
Miscellaneous food and kindred 
products 0.000 -0.000057
Tobacco products 0.000 0.000000
Weaving, finishing, yarn, and thread 
mills -0.001 -0.000204
Knitting mills 0.000 0.000000
Carpets and rugs 0.000 0.000000
Miscellaneous textile goods 0.000 -0.000148
Apparel 0.000 -0.000005
Miscellaneous fabricated textile 
products 0.000 0.000114
Pulp, paper, and paperboard mills 0.000 -0.000074
Paperboard containers and boxes -0.001 -0.000218
Converted paper products except 
containers -0.001 -0.000191
Newspapers 0.002 0.000139
Periodicals 0.000 0.000027
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Employment (Private 
Nonfarm, thous) Output (2002$b) 

Books 0.000 0.000013
Miscellaneous publishing 0.000 0.000044
Commercial printing and business forms 0.002 0.000228
Greeting cards 0.000 0.000000
Blankbooks and bookbinding 0.000 0.000004
Service industries for the printing trade 0.000 0.000006
Industrial chemicals -0.039 -0.014916
Plastics materials and synthetics -0.006 -0.004081
Drugs -0.023 -0.008991
Soap, cleaners, and toilet goods -0.026 -0.009897
Paints and allied products 0.000 -0.000093
Agricultural chemicals 0.000 -0.000025
Miscellaneous chemical products 0.000 -0.000143
Petroleum refining 0.675 1.513018
Miscellaneous petroleum and coal 
products 0.088 0.039384
Tires and inner tubes 0.000 0.000000
Rubber products and plastic hose and 
footwear -0.001 -0.000163
Miscellaneous plastics products, nec -0.003 -0.001050
Footwear, except rubber and plastic 0.000 0.000000
Luggage, handbags, and leather 
products, nec 0.000 -0.000007
Metal mining 0.000 0.000000
Coal mining 0.000 0.000000
Crude petroleum, natural gas and gas 
liquids 0.005 0.001697
Oil and gas field services 0.001 0.000021
Nonmetallic minerals, except fuels 0.019 0.001076
Construction 0.643 0.058918
Railroad transportation 0.006 0.001431
Trucking and warehousing 0.050 0.011635
Local and interurban passenger transit 0.008 0.000301
Air transportation 0.006 0.000861
Water transportation 0.009 0.001198
Pipelines, except natural gas 0.000 0.000021
Passenger transportation arrangement 0.011 0.000671
Miscellaneous transportation services 0.004 0.000231
Communications 0.011 0.001406
Electric utilities 0.116 0.082806
Gas utilities 0.000 0.000122
Water and sanitation 0.116 0.011232
Depository institutions 0.007 0.009211
Insurance carriers 0.016 0.002449
Insurance agents, brokers, and services 0.010 0.000521
Nondepository; holding and investment 
offices 0.029 0.001077
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Employment (Private 
Nonfarm, thous) Output (2002$b) 

Security and commodity brokers 0.007 0.000672
Real estate 0.050 0.026954
Eating and drinking places 0.107 0.004510
Retail trade, exc. eating and drinking 
places 0.248 0.018285
Wholesale trade 0.121 0.025112
Hotels and other lodging places -0.007 -0.000360
Laundry, cleaning, and shoe repair 0.013 0.000732
Personal services, nec 0.010 0.000944
Beauty and barber shops 0.036 0.001177
Funeral service and crematories 0.002 0.000227
Electrical repair shops 0.004 0.000445
Watch, jewelry, & furniture repair 0.001 0.000049
Miscellaneous repair services 0.009 0.000509
Private households 0.007 0.000106
Automotive rentals, without drivers 0.001 0.001241
Automobile parking, repair, and services 0.023 0.003174
Advertising 0.008 0.001260
Services to buildings 0.041 0.001701
Miscellaneous equipment rental and 
leasing 0.005 0.000707
Personnel supply services 0.074 0.002278
Computer and data processing services 0.045 0.007987
Miscellaneous business services 0.089 0.006090
Producers, orchestras, and entertainers 0.003 0.000146
Bowling centers 0.001 0.000016
Commercial sports 0.008 0.000277
Amusement and recreation services, 
nec 0.012 0.000372
Motion pictures 0.002 0.000071
Video tape rental 0.002 0.000028
Offices of health practitioners 0.003 0.000494
Nursing and personal care facilities 0.001 0.000082
Hospitals 0.003 0.000512
Health services, nec 0.002 0.000154
Legal services 0.073 0.007106
Engineering and architectural services 0.041 0.004393
Research and testing services 0.015 0.001646
Management and public relations 0.067 0.005034
Accounting, auditing, and other services 0.040 0.001977
Educational services 0.025 0.001245
Individual and miscellaneous social 
services 0.005 0.000324
Job training and related services 0.003 0.000116
Child day care services 0.009 0.000204
Residential care 0.006 0.000183
Museums, botanical, zoological gardens 0.001 0.000060
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Employment (Private 
Nonfarm, thous) Output (2002$b) 

Membership organizations 0.012 0.000632
Agricultural services 0.015 0.000293
Forestry, fishing, hunting, & trapping 0.000 0.000014
Total 2.970 1.828
Note:  totals may differ from aggregate numbers due to rounding. 
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REMI Policy Insight 

 

REMI Policy Insight™ is the leading regional economic forecasting and policy analysis 

model.  For this study, the REMI Policy Insight™ model for Delaware is employed.  The 

model was built using the REMI model building system, which consists of hundreds of 

programs developed over the last two decades.  The system assembled the Delaware 

model using data from the Bureau of Economic Analysis, the Bureau of Labor Statistics, 

the Department of Energy, the Bureau of Census, and other public sources. 

 

REMI Policy Insight™ is a structural model, meaning that it clearly includes cause-and-

effect relationships. The model is based on two key underlying assumptions from 

mainstream economic theory: households maximize utility and producers maximize 

profits. Since these assumptions make sense to most people, lay people as well as trained 

economists can understand the model. 

 

In the model, businesses produce goods to sell to other firms, consumers, investors, 

governments and purchasers outside the region. The output is produced using labor, 

capital, fuel, and intermediate inputs. The demand for labor, capital and fuel per unit of 

output depends on their relative costs, since an increase in the price of any one of these 

inputs leads to substitution away from that input to other inputs. The supply of labor in 

the model depends on the number of people in the population and the proportion of those 

people who participate in the labor force. Economic migration affects the population size. 

People will move into an area if the real after-tax wage rates or the likelihood of being 

employed increases in a region.  

 

Supply and demand for labor in the model determine the wage rates. These wage rates, 

along with other prices and productivity, determine the cost of doing business for every 

industry in the model. An increase in the cost of doing business causes either an increase 

in prices or a cut in profits, depending on the market for the product. In either case, an 

increase in costs would decrease the share of the local and U.S. market supplied by local 

firms. This market share combined with the demand described above determines the 
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amount of local output. Of course, the model has many other feedbacks. For example, 

changes in wages and employment impact income and consumption, while economic 

expansion changes investment and population growth impacts government spending. 

Figure A is a pictorial representation of REMI Policy Insight.  The Output block shows a 

business that sells to all the sectors of final demand as well as to other industries. The 

Labor and Capital Demand block shows how labor and capital requirements depend both 

on output and their relative costs. Population and Labor Supply contribute to demand and 

to wage determination.  Economic migrants in turn respond to wages and other labor 

market conditions. Supply and demand interact in the Wage, Price and Profit block.  

Prices and profits determine market shares.  Output depends on market shares and the 

components of demand. 

 

 
Figure A REMI Policy InsightTM overview 

 

The REMI model brings together all of the above elements to determine the value of each 

of the variables in the model for each year in the baseline forecast. The model includes all 

the inter-industry interactions that are included in input-output models in the Output 

block, but goes well beyond an input-output model by including the linkages among all 

of the other blocks shown in Figure A. 

 

In order to broaden the model in this way, it was necessary to estimate key relationships. 

This was accomplished by using extensive data sets covering all areas in the country. 

These large data sets and two decades of research effort have enabled REMI to 
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simultaneously maintain a theoretically sound model structure and build a model based 

on all the relevant data available. 

 

Figure B shows the policy simulation process for a scenario called Policy X.  The effects 

of a scenario are determined by comparing the baseline REMI forecast with an alternative 

forecast that incorporates the assumptions for the scenario.  The baseline REMI forecast 

uses recent data and thousands of equations to generate projected economic activity for a 

particular region.  The policy variables in the model are set equal to their baseline value 

(typically zero for additive variables and one for multiplicative variables) when solving 

for the baseline forecast.  To show the effects of a given scenario, these policy variables 

are given values that represent the direct effects of the scenario.  The alternative forecast 

is generated using these policy variable inputs. Figure B shows how this process would 

work for a policy change called Policy X.  

 

T h e  R E M I  M o d e l

A l te r n a t iv e  F o r e c a s t

C o m p a r e  F o r e c a s t s

C o n t r o l F o r e c a s t

C h a n g e  in  p o l ic y
v a r ia b le s

a s s o c ia te d  w i th
P o lic y  X

W h a t  e f f e c t
w o u ld  P o l i c y  X

h a v e ?

B a s e lin e
v a lu e s  f o r  a ll

p o l ic y
v a r ia b le s

 
Figure B Policy X scenario 
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REMI Policy Insight Sample Research 
 

Economic Development 
 
Economic Impacts of Casino Gaming on the State of Michigan, Deloitte & Touche LLP, 114 pages; 
February, 1995. 
 

Ballpark Estimates: Impact of the 1994 Baseball Strike on the Pennsylvania Economy, David L. 
Passmore, Cynthia Pellock, & Guoqing Wang, Pennsylvania State University; 8 pages; REMI Users' 
Conference Presentation; October, 1995. 

Loring Air Force Base Redevelopment Plan, RKG Industries, 5 pages; 1995. 

1995 World Special Olympics - Economic Impact Analysis, University of Connecticut, 11 pages; April, 
1994. 

Executive Summary: The Impact of Tufts University School of Veterinary Medicine on the 
Massachusetts Economy, Nexus Associates, Inc., 29 pages; October, 1995. 
 
The Bridgeport Casino Proposals; Tara Blois, Steven R. Cunningham and William F. Lott, Connecticut 
Center for Economic Analysis; 42 pages; October, 1995. 
 
Electric Industry Restrucruring: Alt Economic Impact Study; Tara Blois, Steven R. Cunningham and 
William F. Lott, Connecticut Center for Economic Analysis; 25 pages; June, 1996. 

Economic Impact Analysis: The Lucky Spa Casino, Richard G. Sims, Office of Economic and Tax 
Policy, Bureau of Legislative Research, 1994; 5 pages; Summary for REMI User's Conference 
Presentation; October, 1995. 
 
Analysis of the Economic Impacts of Gaming Development, Deloitte & Touche; 9 pages; REMI Users' 
Conference Presentation; October, 1995. 
 
Berkshire Economic Profile Preliminary Draft; Berkshire Regional Planning Commission; 9 pages; January, 
2000. 

Berkshire Economic Profile; Berkshire Regional Planning Commission; 7 pages; April, 2000. 

Energy 
 
Regional Economic Impacts of Changes in Electricity Rates Resulting from Western Area Power 
Administration's  
Power Marketing Alternatives; T. Allison and P. Griffes; 90 pages; January, 1994. 
 

Impacts of the Kyoto Protocol on West Virginia's Economy; David Greenstreet, West Virginia University 
College of Business and Economics; 42 pages; December 1999. 

 
Application of REMI to Mobile Source Regulations, Sue Lieu, South Coast Air Quality Management 
District; 8 pages; REMI Users' Conference Presentation; October, 1995. 
 
The Direct and Extended Economic Impacts of Pollution Prevention in New Jersey, Kelly Robinson, 
Rutgers University; 33 pages; July 25, 1996. 
 
Economic Assessment of the Regional Clean. Air Incentives Market: A New Emissions Trading 
Program for Los Angeles, S. L. Johnson and D. M. Pekelney; Land Economics, August, 1996 2(3): 277-
297. 
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Assessing Options for Managing Visibility Conditions in the Southwest, Anne E. Smith and Thomas Y. 
Choi; 22 pages; September 16, 1996. 
 
Costs, Economic Impacts, and Benefits of EPA's Ozone and Particulate Standards, Anne E. Smith et 
al.; Reason Public Policy Institute / Decision Focus Inc., Policy Study 226; June, 1997; 114 pages. 
 
The Regional Economic Impacts of Voluntary Pollution Prevention in New Jersey, Kelly Robinson; 
Business Strategy and the Environment, Vol. 6, 133-145, 1997. 
 

Taxation 

Tax Analysis by the State of Florida Using the REMI Model, series of newspaper articles, January to 
May, 1997. 
 
Tax Policies of an Urban Nature, Michael Isard, City of Philadelphia; presented at the REMI Users' 
Conference; 11 pages; September, 1999. 
 

Tourism 

The Economic Impact of Kentucky's Tourism and Travel Industry: 1980-1981; Kentucky Department of 
Economic Development, Office of Tourism Development; Tourism Research Series No. 6; September, 
1982. 
 
The Economic Impact of Kentucky's Tourism and Travel Industry: 1983-1984; Kentucky Department of 
Travel Development; Tourism Research Series No. 26; June, 1985. 
 
Draft--The Tourism Industry in Nevada. and Clark County. A Progress Report and Research Agenda; Robin 
Meale, et al, of Battelle Human Affairs Research Centers; 26 pages; January 18, 1989. 

Rural Urban Spatial. Disaggregation of the Impact of Health Care Policies; Glenn L. Nelson; 6 pages; 
October, 1994. 
Analysis of the Economic Impact of Proposed Medicaid Budget Cuts in New York State, Allen Dobson, Robert 
Mechanic, Walter Bottiny, Brian Choi; 25 pages; March, 1995. 
 
The Rural and Urban Impacts of Medicare and Federal. Deficit Policies, Glenn L. Nelson, Rural Policy 
Research Institute; 6 pages; REMI Users' Conference Presentation, edited version; October, 1996. 
 
Transportation 

Urban Freeway Gridlock Study: Summary Report; prepared for the California Department of 
Transportation by Glen Weisbrod; 38 pages; 1988. 
 
Measuring Economic Development Benefits for Highway Decision-making: The Wisconsin Case; Glen E. 
Weisbrod and J. Beckwith; Transportation Quarterly 46(1), January 1992: 57-79. 
 

Southwest Indiana Highway Feasibility Study; Donohue and Associates et Al.; April 18, 1988. 

Grin Line Corridor Study: Economic Impact Analysis; Connecticut Center for Economic Analysis; 39 
pages; March 16, 1994. 
 
Estimating the Economic Impacts of a Hub Airline Serving a Tourist Destination: The Case of America. West 
Airlines and Las Vegas, Nevada, J. H. Brown, T. M. .Carroll, D. S. Rickman, and R.K. Schwer; 
International Journal of Public Administration, Vol. 18, No. 1, 1995: 167-182. 
 
New Methods for Measuring Highway Economic Benefits - The Elements of Business Productivity; Glen 
Weisbrod and Frederick Treyz; 13 pages; revised August, 1996. 
 

 


